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[0035] [±icyi (15)*, Rl -R8 . R31 

(14) ±E(2)-(4) o^d) -e*$^ii. 
1 , 8-'J^\^yyit-f-y^]^ymw. ^ (3) ffl^ 

{ 5 ) T'^Sil-S 3 . 4-':^^\uyyit<yY7!lyfy 

R53 



(13) TIB^ (15) f9^$tL%,^yY7J\^^y y 

Ty^mmK 

[0034] 

[^1:3 1 ] 



(X=CI.Br. 



(15) 



(15) m^^ffi^co^b-^fiTiese (10) Tm 
tis-ft^r$)5±E (14) (^'^.y u-y^^ftco^Bic 



[0036] 
[^t3 2] 




(10) 



/ R121' 



[00 3 7] [±ie5t (10)4', R51 -R55 , R61 
~R65 . Rill mX/Rm {4, at ( 1 ) tfctt'&R 

1 -^R4 . Rll i5.it/R12 b^mX'hl. ] 

(16) fria^ 'J uy^^mtris^ (id t-^s 
it4fl:^T-$)S±fB ( 1 ) <D^')uymi^<r>^^t 




(11) 



[0039] [±1231: (11)*, Rill . R121 , R 
111 ' tJj:i;fR121 ' {4, ^ ( 1 ) tCiSftSRI ~R4 

, Rll }iXi/Ri2 bnmvht, ] 
(17) ms.^ <j uymmmiTtm (12) x-m 
tLi^^x'h^±ti ( 1 ) (D^v uymmi*icD^^-)T 




(12) 



R4 

[004 1] 



RzRz' R4' 

[±ie^ (12)*, Rill , R121 . R 

111 • i5j:V'R121 ' (i, 5t ( 1 ) tfcttl.Rl ~R4 

, Rll axr/Ru tmmz'ht. ] 

(18) ^^^r<ttR5 i:R6 *5<J:t^/^fe{4R5 ' 
t R6 ' *iM^-5TV^S±ifl ( 4 ) - ( 7 ) <7)U-ftlt^ 

(o^'jiyymmm^^yjm, 

(19) Tie^(l6)T*$ni>t';^-^7^kyg| 

[0042] 
[fl:35] 



(|13))03-104916 (P2 0 0 3-10Yra8 




[0043] [±ia^ (16)4', Rl . Rll 

mkttAi.^W^(ryr^jm. i^rm. -c 
ooMi a Ml M-mmFt. sisasrWUTv^ 

ti\t^wmr')~)vm-im.-f) . -com m m 

j)i)Vn(iriyasr^-r) , J)i.v^{i-ocoM3 (s 
#ij?c7)r;p=>r;i^. mim^^ix\^x{>x^^mm. ^ 

t) J-^L, Rl -R4 , Rll t3j:t>'R12 

R53 

^^7 



'^1'"' (X=CI.Br. I) 
R12' (16) 



m^ix. m.mixutmj^.'fb^iz. smttzii^ 

mmm&Lx^^xtx\>\ ztihcomm^mmm 

«^(^afea{±Ri ~R4 . Rll i5it/m2 tmrnx- 
] 

{ 1 ) cr>^uuy-mm^^&. 

[0044] 
1^3 6] 

R3 Rl Ri'\^ ^Ra' 



(2) 




R4 R2 Rj' R4' 



[0045] [±ia^ (2) Rl ' ~R4 ' , Rll 
' fcJ:t^R12 ' {±, ^ ( 1 ) tCfcttSRl ~R4 , R 
11 fc<ttXR12 tnmx%h. Rl -R4 . Rll tiX 
X/R\2 fcRl ■ ~R4 ' , Rll ' t5J:t/R12 ' till 

(20) ~- (19) m^-rtii^coumzx 

(21) friB^'j w yg?3i«cs-^ji{c#wrs±a 

(20) (D^mE Lm^. 

(22) Tie^ (10) xm^timmi^t&^'j 

[0046] 
[ft37] 




(10) 



[004 7] [±ia^(10) R51 --R55 , R61 1 --R4 . Rll iD<i:lXR12 bWimX'hi>o ] 
-R65 . Rill 43 J;V'R121 14, 5« ( 1) (;:t5tt-S. R [00481 



(€.4) )03-104916 (P2003-1 OYI^ 



[00491 Z(OXd^-^mmm\'^?>ZtlzX^, 

smt-ti,^vuymmi^^mi^x^mi.<-^m-^z 

[ 0 0 5 0 ] liiT, ^wm\<z^m(r>^mm^ i o 

mm^zwmth, 

[005 1] [m (r>mk ■ ^^^yy-iuzxin; -.rv 
yyi ^mMc^mi<^mmx'h?,^^-)jmii. tb^ 

( 1 ) T^^ixh 1 . S-'Jfsui^yit-i-y^vyWm 

mJ\a'!ry'itLX:^rUyyi. Tiei^ ( 2 ) tc^§ 

ti^^uu ym^m-tm-i> hcox-h h . 

[0052] 
[Yt3 8] 

Rii--\Vx 

/M, (X=CI.Br, I) 



[00 53] 
[^t3 9] 

R3 Ri Ri'\ R3' 

Rii-{} 

^^^y) \__/~'^i2' (2) 
R4 R2 R2' R4' 

[00 54]±EsC(l){:oV^TIftH3-rSt, ^ 

( 1 ) 4'. Ri ~R4 , Rii aXT/mi M^mw.=f. 
wimi-^Lx\^^xhx\^m.m. ^ii^^fzii'm.o^Tiv 

^^coT;P3dfs^s, mm^^Lx\^xi:>ii^mm. ^^ 
i^s. ^mk^Lx\<^xiiX\^mi. ^mttiMWk 



ys. i^Tjm. -coomi» mi 
Mimm.'f: mm^-^Lx\.^xiii\^mm. mittz 

y)v^)vm. hh\-^\i'mit.td,mmm<^7^)-)vm^ 

^-f) , -COM2 m m^. M2 {i.ymw.=?-. mm 

7tv*r=L)vm. wikttz\ijmm(n7y)v^)m. mk 
tfzM^mk(r>7^)-ivm, ht\Arr^/m^^ 

t) , SSSVMi-OCOMS M3 iiSMm^^ 

8i«i&*t-cv^T*>iv^i^, »mttimm7fu^ 

Rl -R4 , Rll }5kr/R\2 t^miitll 2^\:}±<^ 

hmw.'^tMz, m.mtz{im^ffim^mm. 
^mm. hh\^im^mmmm^Lx\^x%, 
zixh<DsmmMmm. i^mm. 
m^mmifiwmi:^^ht%^<r)Wm\tm -r 
4 , Rll fcj:t^Ri2 mmx'hh. 

[005 6] tt:. ^ ( 1) (CfcV^T. Rl ~R4 , R 
11 fcj:t/Ri2 tiifJi, ^mrziim^cr>7)V^)Vm. 

mtfziim^(7)7}\^a^=^m, m. mttz 

^~fm. m. mtfzim^ff)7/i"ir=.Jl'yi-^i^ 

isxx/mm. mtt:im^c;)7fuy-fvi-ytmi 
m^m^ix\^xhx<. mtif. ^^ayy^^f". k 
mm4-^2o<o7u-)m. mw^i-'2o<r)7)va^ 

i-a, M*^2-2 0<7)T;L'3^i^T;P3^va, 
il:2-2 0i7)7'y^^r-^^^dfv-S^ M*Si4~2 0(7)7 
'7)V^)Vt^i^m. ^nW5-^20<r>7y>V^)i-y^^l/ 
7}Vn^i^m^ Mm3-2 0<OT'J-/P:t^i'». ^ 
«i:4-' 2 0 COT U-^L-^^v-T/I^^^v-S. M*iS:5 
-2 0OTU-;P7;l'^^-;l'S. ^it6-2 0c077 
;I^dE-;P7';^^r.;l^, SiSm. l ~ 2 0 c7)7/^^/^f•7^ 
a. ^«iC2-2 0c7)7/l/3^i^77P^/W^jj-a, 
Wi2-2 0cr)7)V^JVi'it7)i'^)V^i(m. K3Rit2- 
2 0c7)7;P^^:^;P^^a, ^Sc4-2 0<077/P^;l/ 
^:ta, ^W5-^20<r)7v)V^)Vit^i^7)i'^lVi- 

^^5— 2 0<?D75/^^;^f■:3r7y^^/^f-;t 
as ^*ic3-2 0(7)7'J-;P^;tS. MKit4-2 0 

eo7U-;i'3i-df>'7;P^/pf-^f». ^*iS:4-2 0(7)7 



(?1 5))03-104916 (P20 0 3-10Yra8 



[00 5 7] jli ( 1 ) tCfcV^T. Rl -R4 , Rll t5 
J:<, ^«Sfl~2 0c7)T;l^Jf;l.a, ^gi2 

/wndfv*, ^i:2~2 0WT/W3dfi^T;w='f;wS, 

i)«i:2~2 0<7)T;i'3^i^r;u^;i'^^v-«, ^«St 

2~2 0c^T/k^^-/l^^^xS. ^SS[3~2 0i07;P 

:t^^-ryl'^;l'^^^K, ^SI!t4-'2 OiJ^r^/l^df/V- 
^^i^K, ^WL5'--2 0<7)Ty)l'^fl':^^i^T)l^!l' 
m. m.WliS-~20(r)7ylV^}Vi\:^i^7)V^lVt^>' 

m,. 1^^3-2 ocoru-;p7r^i^», mWiA-i 
oorij-;p^^v-T;p^;i/S, iSt5llS!c4~2 oory 
-;^5^dfi^T;^df;^?j■dfi'S. ^^2~2 0<?)r;wdf 

)Vm. lBmWiS'^20<r>7y)V^tVi}iV-Y^-)\^^ ^ 
St4~20<7)T>J -m)V^^-)Vm , 2 - 2 0 O 
7)i'^^i^^)V:f^~)Vm. }m^3~~2 0<r>7)V'r=.)V 
it^i^fDV'^f^-lV^. ^^^5-2 0(7)7'^ IV^IV^^ 

i^-^)V-:f^~)Vm. 2 0 COT 

&'=.)Vm. ^mW.2'^20(r>7)V^>Vij )V-^^-)Vi(^=y 
a. mM1k3'-2 0<r)7)Vtr-)Vi}lV-^^-)Vt^i^'&. 
^WLS-'20ff>7=j)V^)Vil)Vif^~)\^:^^z^m. m 

:tm. i^S[3~2oc7)ru-;H-3j-», -hvim. x 
7ym. t^)\^5.)\^m^ ^\uyym^. )\u*fvic7f^^ 
/pa. imm. T^m. 5ts^ici~2ocoN-^yii 

[00 58] in4.«aSI»(^-^^il|.TU- 

/pa<4. oior/p^/p*. ^sci 

~i Oior/padr^-*. ^i:6-i o<n7')-)vm. 

^m-l 0«T7/P=^/US=5ri:T'SaS§flTV^-Ct 
[00 5 9] ^ ( 1 ) ^Ct3^^T. Rl ~R4 . Rll *5 

mK\2 (n7%jmtwmk^Lx\^x{>^<. m 

Vii^ ^Srl~2 0<7)7/U^/t'a, ^*it4~2 0CO 
77/P^/ua. J)-&t^«4M*iC3-2 0<?)7'J-/l'«T' 



C 0 0 6 0 ] § ^>tc. Rl ~R4 . Rll j3<tt^R12 >6^ 

[0061] ^(1) CtSV^T. ■f7:5^W>-^i4tCO 

1, Brj3j;t>'i«ov^-rixT*oTi)J;<, c:ii^>c0^r 
*>-Ct!^tCBr*»'«=ilLl\ 2o<o-'Nnyy7cSX{±. 

[ 0 0 6 2 ] 5^ ( 1 ) TaSixS-fh-^iHsti, Hi)i£/NOy 
[00 63] Kl6tCfflV><;>tlSM«JfcLT{4, ±ie)&T 

y y^w^^i'ifh^^ ztt^X'^ h i:>cnx'hti\m\,zm. 

me^Wi, Ni, Pd, Pt, Fe, Co, Ru 

fcj:i^Rh^<^cu^l^<vinii, t.iz\m'mMcn\^ 

^fi-h^\m.t.f:.\t2m)±^^-fhi}K Z.tl^cr>Tm)i 

c u t (7) 2 m;)±.<r>im^M^h-^msm. t, l < 

[0064] :ifih(nm$^(r)ts:ti-x%,-'',^}VMktm 

^>iiM^xhh-if'. *ftww4N i mm. [1,2- 

\lx {i^y :L~}Vit^y.y ^ J ) x-^y] ijf'V3XD--y'ir 

/KID COT: NiC I2 (dppe)3 , [1, 3-b'X 

(II) CmT: NiCIj <dppp)D . Th9=ifX (h'j7 

(1. 5-v^'n:t^'5'>'xy) COTiNi (COD) 2 
3 ^S: t *«-Ci S . C<7>m'^. N 1 C 1 2 (dp 
pe)Sfc{4N i C I2 (dppp)£fflV^Si:^'i;--^-/P;<r 

[0065] ;<7'yr'J fflV^-St^^. 
M«E{cJ:OM'5:S*5, Ni (COD) j^ffl^-^JtSlSS-fFllt:: 

w.i.t. mm(7immz. j\ayyititzi-yi^\yy 
mmii^i. mt<iio. 0 1-1 0 moi/i. #t 

0. 0 5~1 mol/lMfJg^-^, -eci'v-'x^/uat 
« cm (COD) 2 m ^S^t-I.. m\^tM 
«cofit4. ii^^t/p*-CT%tv^*>\ iliiico-lgtatt 

1. 5fig*. 2««gje**J:v>, * 
tz. 'i:<StJ:'3, i^^'n^r^'rJ'vxy (COD) /no 

yyit-i-y^i^y^zm.x2-\om eeuyy 

$r/NO:>-'Wl:i?l#«c«500. 5~5fg moljBiT. 50- 
lOO'C. #tC6 0~9 0*C-e, 0. 5~12«fS. # 



(a 6) )03-l 04916 (P2 0 0 3-10¥ra8 



[00 6 6] Z(DXoKcy^ayyiti-7-}>Vy<^. lift 
L<ttmm^^fz)t}'y7''jy^RmzX'0. 5C (2) 

[ 0 0 6 7 ] 5li ( 2 ) Rl • ~R4 ' , Rll ' 

Xl/R\2 ' {4s 5t ( 1 ) izmiRl --R4 . Rll Jo 
XX/RU tmrnx-h^, Rl ~R4 . Rll jSit^Ria 
tRl • ~R4 ' . Rll ' fcJ:r/R12 • {4|S|-'Ct 

[00683 *j^B3£0^ 1 <:0®8lT-*)|.VNny Wt:-^7 

^uyco. mL<iifmim^'^fz^-yrvyi''^mi,z 

R3 Ri Ri 



[00691 
[^1:403 



(X=CI.Br.l) 
(3) 




[00701 
liU 1 1 



R." 




[0071] ( 3 ) ^-^3v^•c, ri -r6 . R21 

j:t/R22 {4. ( 1 ) <50R1 ~R4 , Rll fcitX 

R12 tnmx'h*). mu^mi>mmx-h^, 

[0072] •t^j:h-h. jt; ( 3 ) Rl ~R6 , R21 

fcj;yR22 liTumm^. smm^^Lxuxh^^^m 
mmtfzi,i^wm<^riy^. i^r/m. ymm. -c 

OOMl S (^(f. Ml {47j<*JI^, »«ISS-WUTV> 

tzimwmcoT'j-fi-mimi-) , -com2 a 
IW2 iiyHmmir. mmi^ix\<^xtj:^^mm. 



(4) 



jbsi->(4T$ya^*-r) , j>i)Vi{±-ocoM3 (a 

t) Rl -Re , R21 iiXr/R22 

m^ix. mmix^^^mmTt^iz^ ams/iti* 

ms^m^LX\yXiiii\,\ 

[ 0 0 7 3 3 3t ( 4 ) 4^, Rl ' ~R6 ' , R21 ' i5 
Xr/R22 • (4. ^ (3) tCfcftSRl ~R6 , R21 t3 
J:VR22 bnmxt)h, Rl ~R6 . R21 feJ:t^R22 

tRl ' -Re • , R21 •,i3j:l^R22 ' ttPI-Ti 

m^-^x^^xhx^\ 

[0074] *iMfl£om 1 (7)mmx'hh^^air'yiti-y 
9\yy^. fitL<\tmkt^\^tii]v~r^)y';fmAz 
1 0 . y%m ( 5 ) X'^^^tih 3 . A--J)\xiyy\t'<^ 
yY7i\^^yy^ymmi¥i:^'yroy:/i, Tia^ 
(6) iz^^ti^^Ul-ymi^^:^mt^ZklX^ 

[007 51 
{^A 2 ] 



(?17) )03-104916 (P2003-10Y^8 




Rg Re 



(X=CI.Br. I) 
(5) 



R4 R2 



[00763 



[{1:4 31 



^7 ^5 >=) 



R3 Ri Ri' R3' 




[0 0 7 7] ±125^ (5) Iza^^X. Rl ~R8 . R31 
fcj:t^R32 li, ^ ( 1 ) <7)R1 ~R4 , Rll i3J:T/ 

R12 ti5i«t'$)'9, mt^^msi^mmT^^, 

[00 781 -r^t.*>, ilEse (5) 4), Rl -R8 . 
R31 a^X/mz Ji^K^JI^, Ejt«^*tTV>TtJ: 

v>TtJ;v^EM, 3MiSi/iiil§«£0T;U3^^», Sift 

-COOMl S Ml XtmWf. ffiSS^Wt 

M2 \i:mWf. ^SSr^LTV^TtlV^ttSS, 

t-) ^^t, Rl -R8 . R31 iiii.XfKyi *> 



(6) 



[0079] J:^ ( 6 ) Rl ' ~-R8 ' , R31 
' *5j;t;fR32 ' <i, ^ ( 5 ) ICfctt^Rl -R8 , R 
31 fc'j;t<R32 tnWiX'hh. Rl ---RS , R31 fci 
V'R32tRl ' ~R8 ' . R31 ' ' \m- 

[00801 ±fS5e (6) CfcV^T. i?i;L<{i 
^-^<ti.R5 i:R6 fcJ;y/^^>:{iR5 ' i:R6 ' A? 

fc K J: •) . WISE Lffl*tiPf i: LT , 
[ 0 0 8 1 ] ^J»lS!!i)J|nI±L«mmi8**^t: 

[0082] IIKT)^ ( 1 ) 8 

-^;y^Dywb-^7^'^yp«#;. s (3) rs^^ns 
3. 4-i^'^sayyity)\^7fyy^y^f^. axx/^ 

yf-yi?^<*:<7)V^-riX36»lS4;^vrti2SSrfflVV -^ro 

I.. 

[0083] .icoi^ic, ^WM-mkim\^tzti,zi: 

[ 0 0 8 4 1 ^«0J: a ^j:mmit-^mi. ^(1) . 
( 3 ) , { 5 ) <7)ffl;?.-^;b-ti:llJ: Of#'^>ni. t<OT'J>^i 

1^ (10) Tm^fititm^m t\\ 

[0085] 
[£441 



*' II 

(€.8))03-104916 (P2 00 3-1 OYFalS 




(10) 



R4 Ra R2' R4' 
"Re4 



Rb3 



[0086] ±IB5(; ( 1 0 ) R51 -R55 . R61 
~R65 , RUl ' fcJ;tXR121 ' (i. ( 1 ) \zm 
SRI ~R4 , Rll i3j:tJfR12 tN^T'*)!., ±tz. 
Rl -R4 , Rl ' ~R4 • R31 HiX^Kil \t. ^ 

( 1 ) (r)\,<^tnWX'hh. 

[0087] ^Oid^Wiit-r^ifctc.tO, *i8E 
[00 88] §^>t, mmi (2) t'^^ti-g.'^'jpy 

^«c(iTS^ (11) -cm^iihit-^mThiiitip 




(11) 

R4 R2R2' V 

[0090] iJSie (11)+, Rill , R121 , Rll 
1 ' i5J:tifRt21 ' {i, ^ ( 1) tCfcftSRl ~R4 , 
Rll fe<it>'R12 tlSIRT-S)-!., 

[0091] h^^m. JJi^ ( 2 ) X-m^tll^ ij U 



V^«tliT£* (12) Tm^fl^it^Th-oXh 




R111' 



(12) 



R4 R2R2* R4' 

[0093]±IE^(12) Rill . R121 . Rll 

1 ' fcJ:tXR121 ■ ii.^il) izm^m ~R4 . 

Rll fcJ;l^R12 tmmx'hh. 

[0094] ±fE^ ( 1 1) x-m^tiiit-^mt . ^ 

•c'(i'5r< , mm^c^-ma 0 , x^: ( 1 1 ) xmii 
[0095] tiTtc, ^tih<7)^mmff)-^^^-j:. 

[0096] 
lit4 7] 



(?19))03-104916 (P2 00 3-10Yra8 




NI(C0D)2 

x=CI.Br,l catalyst for ©cgmple: COD 

bipyridine 

[00 97] [{1:48] 



(ei))03-104 916 (P2 00 3-1 0YKI8 




& <§' «§ 



[0 0 9 9] imimm: ^nymmmzxixx [oioo] 

{i. 5« ( 1 ) T^^tii> 1 , 8-=Jj\\nyy-{ti-y^'u 
ymmnfit. Tiest ( ? ) v^s^titi-7i-/\^- 1 , s 



(?22) )03-1 04916 (P2003-10Yra8 




R4 R2 



[0101] ±Mi^ ( 7 ) izHWX. Rl ~R4 . Rll 
}5XX/RU {±, 5t ( 1 ) t±3(tl.Rl ~R4 . Rll 

mi. M^B (OH) 2 Tmixlyf^nyW}^m\'^hti 
[0102] xx^tj -yy'U y^^t. mtUKJ^T^ 

~12 5Wa^t'10»^~24^, (1) 

(7) ffxt-^'^'mLx^smm^n^c 




[0 10 6] Jiiest (8) {C*3V^T, Rl ~R6 fcit^ 
R21 , R22 ti, it ( 3) fcfcttSRl ~R6 HXVR 

[010 7] §^>tc, 5t (5) X'^^tlhS, 




[0103] m^mma. mzm^^tii i^cox-ii^^ 

^rif) . ^^hym mHiT-^hy. i^9x3^^-fyy 

[0 1041 ^ (3) ■C'*$iXl.3, 4-i^'AO 
yyft7^P3j-9yrv^*fc . TfEj^ ( 8 ) "CS^^ti 

|,7;l/:t5yry-l . 8-i^'4<ny^»*t$rffl 
v\ xx^:^r^)y'/i.z^^^ {A) ffy<^)vyW^W 

[0105] 
{^5 1 ] 



(8) 



t'^iS tih 'JKyVy)Vt 7 yr y - 1 . 8 - >^4<n y 
Kg^frt^fflv\ xXJf;<?ryyj/iCct'9^ (6) <7) 

[0 1 08] 

[^1:5 2] 



(9) 



[0109] lilT^^. C:tL^><?>&fi£*?£<0^fiKX^-A [0110] 



